Nuclear positioning as an integrator of cell fate.
Cells are the building units of living organisms and consequently adapt to their environment by modulating their intracellular architecture, in particular the position of their nucleus. Important efforts have been made to decipher the molecular mechanisms involved in nuclear positioning. The LINC complex at the nuclear envelope is a very important part of the molecular connectivity between the cell outside and the intranuclear compartment, and thus emerged as a central player in nuclear mechanotransduction. More recent concepts in nuclear mechanotransduction came from studies involving nuclear confined migration, compression or swelling. Also, the effect of nuclear mechanosensitive properties in driving cell differentiation raises the question of nuclear mechanotransduction and gene expression and recent efforts have been done to tackle it, even though it remains difficult to address in a direct manner. Eventually, an original mechanism of nucleus positioning, mechanotransduction and regulation of gene expression in the non-adherent, non-polarized mouse oocyte, highlights the fact that nuclear positioning is an important developmental issue.